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[Title of the invention] Method of producing vinyl chloride polymer 
[Abstract] 

[Constitution] A method of producing a polymer, in which vinyl 
chloride or a monomer mixture containing vinyl chloride is 
suspension-polymerized in a polymerization reactor equipped with 
a reflux condenser, comprising the step of supplying a highly active 
oil soluble polymerization initiator, the 10-hour half life 
temperature of which at a concentration of 0.1 mol/1 in benzene 
is 40»C or lower, in a period after start of the heat dissipation 
by said reflux condenser before reaching a polymerization 
conversion rate of 60%, wherein the supplied amount of said oil 
soluble polymerization initiator is 0.0001 to 0.02 part by weight 
per 100 parts by weight of the monomer (s), and the supply rate of 



1 



00$ on OB;n oqoo»; 



;# 4 



said oil solxible polymerization initiator is 0,5 to 5 wt% of said 
supplied amount per 1 xainute.. 

[Effects] since beat can be dissipated efficiently while, a polymer 
belna 

is produced^ the time needed for one batch of polymerization can 
shortened 

be ohortod to enhance the productivity. Furthermore^ in the case 
A 

where the polymer obtained by applying the production method of 
this invention is molded intO/ for example ^ a sheet, the molded 
article obtained can be smaller in the number of fish eyes and good 
in first coloration property. 
[Claim] 

[Claim 1] A method of producing a polymer, in which vinyl chloride 
or a monomer mixture containing vinyl chloride is 
suspiension-polymerized in a polymerization reactor equipped with 
a reflux condenser, comprising the step of supplying a highly active 
oil soluble polymerization initiator, the 10-hour half life 
temperature of which at a concentration of 0.1 iaol/1 in benzene 
is 40^*0 or lower, in a period after start of the heat dissipation 
by said reflux condenser before reaching a polymerization 
conversion rate of 60%, wherein the supplied amount of said oil 
soluble polymerization initiator is 0.0001 to 0.02 part by weight 
per 100 parts by weight of the monomer (s), and the supply rate of 
said oil soluble polymerization initiator is 0.5 to 5 wt% of said 
supplied amount per 1 minute. 
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[Detailed description of the invention] 
[0001] 

[Industrial field of application] The present invention relates 
to a method of producing a polymer by suspension polymerization 
of vinyl chloride or a monomer mixture containing vinyl chloride. 

[0002] 

[Prior art] In general r the suspension polymerization of vinyl 
chloride or a monomer mixture containing vinyl chloride 
(hereinafter called vinyl chloride or the like'') can be carried 
out, for examplef by a method comprising the steps of supplying 
a water medixim, dispersing agent (suspending agent) and 
polymerization initiator into a polymerization reactor equipped 
with a jaclcet and a reflux condenser, removing the gas in the 
polymerization initiator, supplying vinyl chloride or the li]ce, 
further supplying other various additives as required, feeding hot 
water through the jacketr for heating the inside of the 
polymerization reactor up to a predetermined polymerization 
temperature, and in succession, feeding cooling water through the 
jacket and the reflux condenser, for dissipating the polymerization 
reaction heat, to keep the inside of the polymerization reactor 
at a predetermined reaction temperature for carrying out the 
polymerization reaction. 

[0003] In recent years, attempts are made to shorten the 
polymerization time for enhancing the productivity. One of the 
methods for shortening the polymerization time is to increase the 
supplied amount of the polymerization initiator, for raising the 
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polymerization reaction rate. In the case of this method, since 
the calorific value increases due to the polymerization reaction 
already in the initial stage of polymerization, it is necessary 
to enhance the heat dissipation capability in this stage. However, 
if the heat is dissipated from the reflux condenser in the initial 
stage of polymerization, i.e., when the polymerization conversion 
rate is still low after start of polymerization reaction 
(polymerization conversion rate is usually less than 15%) , the 
obtained polymer may contain coarse particles or be formed as blocks . 
Because of these disadvantages, the reflux condenser cannot be used 
in this stage. Therefore, the heat dissipation in the initial stage 
of polymerization must be carried out using the jacket only, and 
the heat dissipation capability is insufficient as a problem of 
this method. 

[0004] . . _ / . 

[Problem to be solved by the invention] To evade the above-mentioned 
problem, the following measures are taken: (1) using a low active 
polymerization initiator together or (2) supplying the 
polymerization initiator at two points of time, i.e., before the 
start of polymerization and after reaching a predetermined 
polymerization conversion rate, to keep the polymerization reaction 
rate low in the initial stage of polymerization, for decreasing 
the calorific value as control to avoid that the heat dissipation 
capability of the jacket is not exceeded. In the latter measure, 
after the heat dissipation/by the reflux condenser is started, the 
polymerization reaction rate is increased. 
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[0005] For shortening the polymerization time/ the heat dissipation 
must be carried out efficiently. However, if the above-mentioned 
measure (1) or (2) is taken^ since the polymerization reaction rate 
is increased after start of the heat dissipation by the reflux 
condenser^ the peak of heat generation comes in the latter half 
of polymerization reaction. Therefore, immediately after start of 
the heat dissipation by the reflux condenser, much of the heat 
dissipation capability of the reflux condenser reiaains unused, and 
it cannot be considered that the heat dissipation efficiency is 
high. 

[0006] Furthermore/ the coloration peculiar to a polymer caused 

when the polymer is molded into, for example, a sheet without adding 

a colorant or the like is called the first coloration property, 

and it is preferred that the coloration occurs less. 

[0007] However, if the measure (1) is taken, the low active 

polymerization initiator remains in the polymer, and if the measure 

(2) is taken/ since the polymerization time after reaching a 

predetermined polymerization conversion rate is short, the 

for the 

polymerization initiator fraction supplied^ second time remains in 
the polymer. So, the measure (1) or (2) has a disadvantage that 
the first coloration property in the case where the obtained polymer 
is molded/ for example/ into a sheet is worsened. 
[00081 The problem to be. solved by this invention is to present 
a method of producing a polymer, in which vinyl chloride or the 
like is suspension-polymerized in a polymerization reactor equipped 
with a reflux condenser, which allows efficient heat dissipation^ and 
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allows the polymerization time to . be shortened and allows the 
obtained polymer to be molded, for example, a sheet good in first 
coloration property. 
[0009] 

[Means for solving the problem] The inventors studied intensively, 

they 

and as a result, ^eould solve the above-mentioned problem. This 
invention provides a method of producing a polymer, in which vinyl 
chloride or a mdnomer mixture containing vinyl chloride is 
suspension-polymerized in a polymerization reactor equipped with 
a reflux condenser, comprising the step of supplying a highly active 
oil soluble polymerization initiator, the 10-hour half life 
teit^erature of which at a concentration of 0.1 mol/1 in benzene 
is 40*C or lower, in a period after start of heat dissipation by 
said reflux condenser before reaching a polymerization conversion 
rate of 60%, wherein the • supplied amount of said oil soluble 
polymerization initiator is 0.0001 to 0. 02 part by weight per 100 
parts by weight of the monomer(s), and the supply rate of said oil 
soluble polymerization initiator is 0.5 to 5 wt% of said supplied 
amount per 1 minute . 

[0010] Highly active oil soluble polvmerization ini tiator 
As examples of the highly active oil soluble polymerization 
initiator, the 10-hour half life temperature of which at a 
concentration of 0.1 mol/1 in benzene is 40°C or lower, used in this 
invention, enumerated are acetylcyclohexylsulfonyl peroxide 
(10-hour half life temperature at a concentration of 0.1 mol/1 in 
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benzene: 26.5"C), is obutyryl peroxide (said temperature: 32.5''C), 
o-cumyl peroxyneodecanoate (said temperature: 36.6*C)/ 
diisopropylbenzene (said ten^erature: 36.4%), diallyl 
peroxycarbonate (said temperature: 38.3°C), etc. One of these 
initiators can be used, or two or more of them can also be used 
in combination. Preferred highly active oil soluble 
polymerization initiators are isobutyryl peroxide and o-cumyl 
peroxyneodecanoate. 

[0011] A predetermined amount of said highly active oil soluble 
polymerization initiator is supplied at a predetenriined supply rate 
in a period after start of the heat dissipation by the reflux 
condenser before reaching a polymerization conversion rate of 60%, 
preferably 50%. This method allows the polymerization time to be 
shortened, and in addition, allows the production of a polymer that 
can be molded into an article good in first coloration property.. 
If the highly active oil soluble polymerization initiator is added 
before start of the heat dissipation by the reflux condenser, the 
polymerization reaction heat increases to exceed the limit of heat 
dissipation capability of the jacket, causing such disadvantages 
that it becomes difficult to keep the temperature in the 
polymerization reactor at a predetermined temperature, and that 
fish eyes increase In the obtained polymer. On the other hand, if 
the highly active oil soluble polymerization initiator is added 
after the polymerization conversibn rate exceeds 60%, the amount 
of the initiator remaining in the polymer increases to worsen the 
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first coloration property in the case where the polymer is molded. 

[0012] The supplied amount of the highly active oil soluble 
polymerization initiator is 0.0001 to 0.02 part by weight, 
preferably 0,001 to 0.01 part by weight per 100 parts by weight 
of the monomer (s) . If the supplied amount of the highly active oil 
soluble polymerization initiator is too large, the amount of the 
initiator remaining in the obtained polymer increases to worsen 
the first coloration property in the case where the polymer is molded. 
If the amount is to© small, the polymerization time cannot be 
shortened as expected. 

[0013] Moreover, the supply rate of the highly active oil soluble 
polymerization initiator is 0.5 to 5 wt%, preferably 1 to 3 wt% 
of said supplied amount per 1 minute. If the supply, rate of the 
highly active oil soluble polymerization initiator is too high, 
the calorific value by the polymerization reaction increases . 
sharply > and there is a disadvantage that since the heat dissipation 
capabilities of the jacket and the reflux condenser become 
insufficient, it becomes difficult to keep the ten«>erature in the 
polymerization reactor constant. If the supply rate is too low, 
much of the heat dissipation capability of the reflux condenser 
remains unused to lower the heat dissipation efficiency, and the 
polymerization time cannot be shortened as expected 
disadvantageously . 
[0014] Polymer production method 

The production of a polymer by the suspension polymerization of 
vinyl chloride or the like in this invention can be carried out, 
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for example, as described below* At first, a water medlTim and a 
dispersing agent are supplied into a polymerization reactor 
equipped with a jacket and a reflux condenser, and subsequently, 
the gas in the polymerization reactor is eliminated. Then, vinyl 
chloride or the like is supplied, and further a generally used 
polymerization initiator other than said highly active oil soluble 
polymerization initiator and, as required, other additives are 
supplied. In succession, the inside of the polymerization reactor 
is heated to a predetermine^polymerizatlQn temperature, to initiate 
the polymerization reaction. After start of polymerization 
reaction, cooling water is fed through the jacket, to start 
dissipating the polymerization reaction heat, for carrying put the 
reaction while keeping the temperature in the polymerization 
reactor constant. Then, when the polymerization conversion rate 
of the supplied monomer (s) reaches 15% or more, the heat dissipation 
by the reflux condenser is started. If the heat dissipation by the 
reflux condenser is started too early> it happens that the particle 
size of the obtained polymer becomes large and that the produced 
polymer is formed like blocks . If it is too late, the polymerization 
time cannot be shortened. During the period after starting the heat 
dissipation by the reflux condenser before reaching a; 
polymerization conversion rate of 60%, a predetermined amount of 
the highly active oil soluble polymerization initiator is supplied 
at a predetermined rate. After completion of polymerization, the 
ianreactlve monomer (s) is/are recovered, and the produced polymer 
is taken out. of the polymerization reactor. 
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[0015] The monomer ( s ) /to be polymerized by the : product Ion method 
of this- invention is/are vinyl chloride only or a monomer mixture 
mainly containing vinyl chloride (usually containing 50 wt% or more 
of vinyl chloride). As examples of the comonomer to be 
copolymeri zed with vinyl chloride, enumerated are vinyl esters such 
as vinyl acetate and vinyl propionate, acrylates and methacrylates 
such as methyl acrylate and ethyl acrylate, olefins such as ethylene 
and propylene, maleic anhydride, acrylonitrile, styrene, 
vinylidene chloride and other monomers copolymerizable with vinyl 
chloride . 

[0016] The polymerization initiator supplied at first into the 
polymerization reactor in the above-mentioned production method, 
other than the highly active oil soluble polymerization initiator, 
is a low active polymerization initiator, the lO-hour half life 
temperature of which at a concentration of 0/1 mol/1 in benzene 
is higher than 40*C to 55*C. As examples of the low active 
polymerization initiator, enumerated are peroxycarbpnate 
compounds such as diisoprppyl peroxydicarbonate (lO^hour half life 
temperature at a concentration of 0.1 mpl/1 in benzene: 40.5®C) arid 
di-2-ethylhexyl peroxydicarbonate (said temperature: 43.4?C), 
peroxy ester compounds such as t-hexyl peroxypivalate (said 
temperature: 53 .2^0, t-butyl peroxyneodecanoate (said 
temperature: 46.5**C) and t-hexyl peroxyneodecanoate (said 
temperature: 49.7^C), azo compounds such as 

2,2-azobis-2, 4-dimethylvaler6nitrile (said temperature: Sl.O'^C) , 
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etc. One of these low active polymerization initiators can be used, 
or two or more of them can also be used in combination. The supplied 
amount of the low active polymerization initiator can be decided, 
as requiJ^ed within a range that does hot exceed the heat dissipation 
capability of the jacket only before start of the heat dissipation 
by the reflux condenser. It is preferred that the amount is 0.03 
to 0,12 part by weight per 100. parts by weight of the supplied 
monomer (s) - A more preferred range is 0.05 to 0.08 part by weight. 
If the supplied amount of the polymerization initiator is too large, 
the first coloration property in the case where the obtained polymer 
is molded, for example, into a sheet is, worsened, and if it is too 
small, the polymerization time cannot be shortened to lower the 
productivity. 

[0017] The amount, of the water medium supplied in the 
above-mentioned production method is usually 100 tp 2O0 parts by . 
weight* preferably 110 to 160 parts by weight per 100 parts by weight 
of the supplied monomer (s).v 

[0018] The dispersing agent supplied in the above-mentioned 
production method can be a publicly known one. As examples of the . 
dispersing agent, enumerated are water soluble cellulose ethers 
such as methyl cellulose, hydroxyethyl cellulose, hydroxypropyl 
cellulose and hydroxypropylinethyl cellulose, partially saponified 
polyvinyl alcohol, acrylic acid polymer, and water soluble polymers, 
such as gelatin. One of these dispersing agents can be used, or 
two or more of them can also be used in combination. Furthermore, 
together with the dispersing agent, an emulsifier can also be used. 
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As examples of the emulsifier^ enumerated are nonionic emulsifiers 
such as sorbitan monolaurate, . sorbitan trioleate^ glycerol 
tristearate and ethylene . oxide-ppropylene oxide block copolymer, 
anionic emulsifiers such as polyoxyethylene sorbitan monolaurate/ 
polyoxyethylene glycerol oleate: and. sodium laurate, etc. The 
supplied amount pf the dispersing agent is usually 0 • 03 to 2 ,0 parts 
by weight/ preferably 0,04 to 0.15 part by weight per 100 parts 
by weight of the supplied monomer (s) . 

[0019] Moreover, as required, other additives used as required for 
polymerization of vinyl chloride or the like such as a 
polymerization regulator, chain transfer agent, pH regulator, 
gelation improving agent, antistatic agent and scale preventive 
can also be added as desired. 

[0020] Other conditions for the polymerization, for example, the 
methods of supplying the water mediiim, vinyl chloride monomer, and 
as the case may be, another comonomer, dispersing agent and the 
like into the polymerization reactor can be publicly known methods, 
and . the polymerization conditions such , as polymerization 
temperature can also be publicly kiiown conditions • 

\ [0021] 

[Example] The polymer productipn method of this Invention is 
described below based on a particular example. 
Example . 1. 

As the polymerization reactor, used was a stainless steel 
polymerization reactor having an internal volume of 2 m^- equipped 
with a jacket (maximum heat dissipation capability: 70 Mcal/hr) 
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and a reflux condenser (maximum heat dissipation capability: .50 

Mcal/hr) . Considering the safety of the experiment, the heat 

dissipation capability of the jacket was. set at 55 Mcal/hr and the 

heat dissipation capability of the reflux condenser was set at 45 

Mcal/hr in the experiment • Said polymerization reactor was charged 

with 856 kg of deionized water, 206 g of partially saponified 

polyvinyl alcohol and 137 g of a cellulose ether, and the gas in 

the polymerization reactor was eliminated to 50 mm Hg. Then, 685 

kg of vinyl chloride monomer was supplied, and in succession while 

being 

the reaction mixture in the polymerization reactor was^ stirred, 
190 g of. di-2-ethylhexyl peroxydicarbonate (10-hour half life 
temperature at a concentration of 0 -1 mol/1 in benzene : 43. 4*'C) and 
190 g of t-butyl peroxyneodecanoate (said temperature: 46.5^C) were 
pressed in using pumps as low active polymerization initiators (1) . 
Subsequently, hot water was fed through said jacket, to heat the 
inside of the polymerization reactor up to 57**C, and then cooling 
water was fed through the jacket, to keep the temperature in. the 
polymerization reactor at 57*C for carrying out the polymerization. 
[0022] When the polymerization conversion rate reached 15%, the . 
heat dissipation by the reflux condenser was started, and at the 
same time, the addition of isobutyryl peroxide (said temperature: 
32.5"C) 'into the poliymerization risactor as a polymerization 
initiator (2) was started. The supplied amount of ispbutyryl 
peroxide was 60 g, and the supply rate was 1 g per 1 minute. When 
the addition of isobutyryl peroxide was completed, the 
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polymerization conversion rate was 40%. 

[00231 The polymerization was continued. further, and when the inner 
pressure of the polymerization reactor declined to 6.0 kgf /cm •G, 
the polymerization reaction was terminated. The unreactive 
monomer was recovered, and the slurry as the reaction mixture was. 
taken out of the polymerization reactor, dehydrated and dried, to 
obtain vinyl chloride polymer. The time taken after start of. 
heating till the termination of the polymerization (polymerization 
time) is shown in Table 1. 

[0024] in order to evaluate the first coloration property in the 
case where the obtained vinyl chloride pblymer was molded into a 
sheet, the psychometric chroma coordinates value (value b) was 
measured according to the follwihg method. The result is shown 
in Table 1. 

roOZSI Measurement of value b 

One hundred parts by weight of the obtained vinyl chloride polymer, 
1 part by weight of tin laurate based stabilizer (TS-101 produced 
by Akishima Kagaku) , 0 . 5 part by weight of cadmium based stabilizer 
(C-IOOJ produced by Katsuta Kako) and 50 parts by weight of dipctyl 
phthalate as a plasticizer were mixed, and the mixture was kneaded 
using a two-roll mill at 150'C for 5 minutes. It was then formed 
into a 0.8 mm thick sheet. The sheet was cut, and the cut sheets 
were overlaid, in a mold of 4 cm x 4 cm x 1.5 cm (thick), heated 
and pressed at 150* and 65-70 kgf/cm*, to be molded for preparing 
a test sample . The test aan^le was used to obtain the psychometric 
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chroitia coordinates value b ±n the Hunter color difference formula 
stated in JIS .2 8730 (1980) using a photoelectric colorimeter 
(produced by Nippon Denshoku Industries Co., Ltd.). A smaller 
value b was evaluated to be lower yellowness, i.e. better first 
coloration property. 

[0026] Value b is obtained as described below. As described in JIS 
Z 8722; standard illuminant C and a photoelectric colorimeter (Model 
Z-1001 DP produced by Nippon Denshoku industries Co., Ltd.) were 
used to obtain the stimulus values Y and Z of XYZ color system 
according to the stimulus value direct reading method. As the 
geometrical condition of illumination and light receiving, the 
condition d described in 4.3.1 of JIS Z 8722 was employed. Based 
on the obtained stimulus values Y and Z, the value b was calculated 
from the formulas b « 7-0 (Y - 0.87Z)/Y^''^ stated in JIS Z 8730 1980) , 
[0027] Furthermore, the number of fish eyes formed when the obtained 
politer was molded into a sheet was measured according to the 
following method. The result is shown in Table 1. 
[0028] Measurement of the ninnber of fish eves 

Twenty five grams of a iriixture prepared by mixing 100 parts by weight 
of the obtained vinyl chloride polymer, SO parts by weight of dioctyl 
phthalat^/ 1.5 parts by weight of tribasic acid lead sulfate, 1.5 
parts by weight of lead stearate, 0.1 part by weight of titanium 
oxide and 0.05 part by weight of carbon black was Jcneaded using 
a 6-inch roll-mill at 140^C for 5 minutesr and molded into a 10 mm 
wide 0.2 mm thick sheet. The number of transparent particles (fish 

eyes) per 100 cm^ of the blptained sheet was counted. 
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[0029] Comparative Example 1 

In Comparative Example 1/ polymerization was carried, out as 
described for Example 1, except that isobutyryl peroxide was not 
added after start of the heat dissipation by the reflux condenser. 
The polymerization time is shown in Table 1. To evaluate the first 
coloration property in the case where the obtained vinyl chloride 
polymer was molded into a sheet, the value b was measured according 
to the method of Example 1. The result is shown in Table 1. 
Furthermore/ the number of fish eyes formed when the obtained vinyl 
chloride polymer was molded Intp a sheet was measured according 
to the method of Example 1. The result is shown in Table 1. 
[0030] Comparative Example 2 

Iii Comparative Exan5>le 2, polymerization was carried out as 
describeid for Example i, except that the supply rate of isobutyryl 
peroxide was set at 10 g per 1 minute. The polymerization time is 
shown in Table 1. The polymerization conversion rate when the 
addition of isobutyryl peroxide was completed was 25%. 
£0031] Moreover, in Comparative Example. 2, since the supply rate 
of isobutyryl peroxide was large, the polymerization reaction rate 
increased sharply to sharply Increase the calorific value. So, the 

heat dissipation by the jacket and the reflux condenser could not 
ten^orarily catch up with the Increase of calorific value at a 

polymerization conversion rate of about 30%, and the temperature 

in the polymerization reactor could.not be controlled at 57*C, rising 

by-, about' 3 'C. 

[0032] To evaluate the first coloration property in the case where 
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the obtained vinyl chloride polymer was molded into a sheet, the 
value b was measured according to the method of Example.!. The 
result is shown in Table 1. Furthermore, the number of fish eyes 
formed when the obtained vinyl chloride polymer was molded into 
a sheet was measured according to the method of Example 1. The 
result is shown iij Table 1. 
.. [0033] Comparative Example 3 

In Comparative Example 2, polymerization was carried out. as 
described for Example 1, except that 80 g of 3, 5, 5-trimethylhexanoyl 
peroxide (10-hour half life temperature at a concentration of p.l 
mol/1 in benzene: 59.5**C) was used as a polymerization initiator 
(1) in addition to 190 g of di-2-ethylhexyl peroxydicarbonate and 
190 g of t-butyl peroxyneodecanoate, and that isobutyryl peroxide 
was not added after start of the heat dissipation by the reflux 
condenser. The polymerization time is shown in Table 1. To 
evaluate the first coloration property in the case where the 
obtained vinyl chloride polymer was molded into a sheet, the value 
b was; measured according to the method of Example 1 . The result 
: is shown in Table 1. Furthermore, the number of fish eyes formed. 
, when the obtained vinyl chloride polymer was molded into a sheet 
was measured according to the method of Example 1. The result is 
shown in Table 1. 
r 00341 Comparative Example 4 
- In Comparative Example 4, polymerization was carried out as 
described for Example 1, except that .184 g of di--2-ethylhexyl 
peroxydicarbonate and 184 g of t-butyl peroxyneodecanoate were used 
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as polymerization initiators (1) instead of 190 g of di-2-ethylhexyl 
peroxydicarbonate and 190 g of t-butyl peroxyneodecanbate^ and that 
4 6 g of di-^2-ethylhexyl perOxydicarbonate and 4 6 of t-butyl 
peroxyneodecanoate were used as polymerization initiators (2) 
instead of isobutyryl peroxide after start of the heat dissipation 
by the reflex condenser at a supply rate of 1 g of each initiator 
per 1 minute (that is, at a supply rate of 2 g of the polymerization 
initiators (2) per 1 minute) . The polymerization time is shown in 
Table 1, The polymerization conversion rate after the addition of 
46 g pf di-2-ethylhexyl peroxydi carbonate and 46 g of t-butyl • 
peroxyneodecanoate was completed was 45%. To evaluate the first 
coloration property in the case where the obtained vinyl chloride 
polymer was molded into a sheet, the value b was measured according, 
to the . method of Bxarople 1. The result is shown in Table 1- 
Furthermore/ the number of fish eyes formed when the obtained vinyl 
chloride polymer wais molded into a sheet was measurisd according 
to the method of Example 1.. The result is shown in Table 1. 
[0035] Comparative Example 5 

In Comparative Example 5, polymerization was carried out as 
described for Example 1, except that 40 g of isobutyryl peroxide 
was added as a polymerization initiator (1) in addition to 190 g 
of di-2-ethylhexyl peroxydicarbonate and 190 g of t-butyl 
peroxyneodecanoate, and that isobutyryl peroxide was not added, 
after start of the heat dissipation by the reflux condenser. The 
polymerization time is shown in Table 1. To evaluate the first 
coloration property in the case , where the obtained vinyl chloride 
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polyzoex was molded Into a sheet/ the value b was measured. according 
to the method of Example 1. . The result Is shown in Table 1. 
Furthermore, the number of fish eyes, formed when the obtained vinyl 
chloride polymer was moldied into a sheet was measured according 
to the method of Example 1. The result is shown in Table 1. 
[0036] 



[Table 1] 





Example 
1 


Cooqpa- 
rativB 

Example 
1 


Compa*- 
rative 
Example 

2 


Compa- 
rative 
Example 
3 


Compa- 
rative 
Example 
4 


Compa- 
rative 
Example 
5 


Polymerization 
initiators <1} 

(g) 

Each 

parenthesized 
value is the 
amoimr (parts 
by woighc) par 
100 parts by 
weight of the 


Polymeri- 
zation 

initiator 

A effp 


190 

(0.0277) 


190 

(0.0277) 


190 

(0.0277) 


190 

(0,0277) 


.190 

(0.0269) 


190 

(0,0277) 


Polymeri- 
zation 
initiator 

B ^3 


190 

(0.0277) 


190 

(0.0277) 


190 

(0.0277) 


190 

(0.0277) 


190 

(0.0269) 


190 

(0.0277) 


Polymeri- 
zation 
initiator 
C 3t 


- 




- 


80 

(0.0117) 






Polymeri- 
zation 
initiator 

D . . 












40 

. (0 .005B) 


. Folynerization 
initiators (2) 

(g) 
Each 

parencheslzed 
value is the 
amo-unt (parte 
by weight) per 
100 parts by 
weight of. the 
monomer 


Polymeri- 
zation 
initiator 
A ^^ff 










46 

(0.0067) 




Polymeri- 
zation 
initiator 
B 










46 

(0,0067) 




Polymeria 

zation 

initiator 

D ih 


60 

(0,0088) 




60 

(0.0086) 








Supply rate of 
polymerization 
Initiator (3) iZ) 


1 g/mln 




10 g/m±n. 




2 g/min 
(each 1 
g/min) 




Polymerization time 


4 hours 
17 

minutes 


5 hours 3 
minutes 


4 hours 
20 

minuted 


4 hours 
32 

minutes 


4 hours 
27 

minutes 


4 hours 
30 

minutes 


value b 


9.4 


10,1 


9.7 


12.5 


12.5 


9.7 


Number of fish eyes 


12 


11 


15. 


13 


13 


34 



Polymerization initiator A: di-Z-ethylhexyl peroxydicarbonate 
(half life temperature: 43,4*'C) 

19 

I 



oo« on OB;ffi 01^009; 



;#22 



Polymerization initiator B: t-butyl peroxyneodecanoate (half lif e 
temperature: 4 6.5*C) 

Polymerization initiator C: 3/5, 5-trimethylhexanoyl peroxide 
(half life temperature: 59.5**C) 

Polymerization initiator D: isobutyryl peroxide (half " life 

temperature: 32.5®C) 

[0037] 

[Effects of the invention] According to the production method of 

this invention, since heat can be dissipated efficiently while a 
being 

polymer is.produced, the time needed for one batch of polymerization 
can be shortened to enhance the productivity . Furthermorer in the 
case where the polymer obtained by applying the production method 
of this invention is molded into, for example, a sheet, the sheet 
obtained can be smaller in the number of fish eyes and good in first 
coloration property. 
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\cmm-f'^^-^(7)m^. ^^-^^^ o. imoi/L 

10om:S^^ 0 0. OOOWO. 02Sfi:§|5-t?^ 

[0 0 0 1] 

[0 0 0 21 

fi-^H. m^\^. i^-r^^y hRXfmm=^^^y':y'^^m^ 

[0 0 0 3] ±m^^\^±'r^r:i^M^mm<Dm 
\.xm^m^m<oitjh^A^mm\.xM^j^^m&^m 

^<Dftl^. m'B'<DmM^mX(Of^m^i^^^y^ h(D^X 
[0 0 0 4] 

^^(D2m^^m\^xj±i2<t^^(D. m^(Di^m^mi,^:^i-f 
i>M^^^m&^^^xm^m^/b^< \.x^y^^v y 



[0 0 0 5] <bw^T?, m.^^f^^mmt^tz,}h\z.n.^ 
[0 0 0 6] m.'^^^m^nm^m^^^\^^^- 

[0 0 0 7] bji^U ±ia®6o:^j£lcioV>rf:i<£^i4S 

[0 0 0 8] ^E^oT, :^mm<r>^M\x^ mi^l^y'l^^ 
J: ^ m^w^wtr^:^mx^^x^ ^^.^^mm\^n 

[0 0 0 9] 

it^mM^Uitmmo%\zmmf'^^X(Dm\::. -<:/-^^ 
^ 0. imoi/L ^StcjoitSio^r^^«»?aS;0540t:^T 

mi^m'^mit^M(Diti2<^mt*^mmi^ loommm^ ^ o. oo 
01-0. 02m&uxh 9 . ifjiH^ft^^^m'^ii^^joitiz,^ 
1 5^p^^ 19 tfnBftji;f^fi[<?D 0. 5- 5 as%-e*> 5 

[0 0 10] mm^mmi^m-^mit^m 
5|s:^^^c^ov^r^ffi$^^5, -^^^-^^^^ o.imoi/L 

^<-'yt^->}^ (^V-^V-KfJ 0. Imol/L SSlCjoJt-SlO^ 

: 26. 5^) , ^ y y /WN*-.:^^i/ K 

(1^36. et;) . i^^y^^ntf/w^v-^v (1^36. 4*t;) . 
v^r y/w^— ;^:^v';«7-;^?;^— h (1^38. 3t:) ^:d5^tf 

p>i^. :itib^mmxh2m^±^m^^i:>'^xh^m 
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1 0 0 1 1 1 ±mMm^mm\^M^mft^m<Dm^mtK 

If «r® ;t 5 r t ^ fi^S§f^coiaa[SrM^<^m«Jclt 

[0 0 1 21 ±mMm^mm\^m'^mit^M(oj±jz,^M 
^Ef * b < 0. 001-0. oifift^-efe So ±iaii5?§f*?ft^ 

10 0 13] *fc. ±iaiiSf§^4ite^1^^M*^Joti:iZi 
1 ^F^^ f9 tfristtii^so 0. 5- 5 

h^. $f^b<Hl-3Sfl:%-efe5o -hlEi^ffii^^ft^ 
10 0 1 41 

Siigtt, ^»J;tr^£iLT<?5J:pjcbTllifi$tt5o 

i^b/irdSbSJE£:«:^TfcH^So tOic^ ttii^^^^Sftcofi-g^ 

e{l:^dU5%i^A Jilc^ bfc e>il^f =^ ^'t' viMc J: s 



B^I^*&bfc^m^^{t:^;d560%tciiJBt-S*"t?(DF^ 

^ft^sriuiixb. ^fefiKbytfi-a^^^c^m-^s^tc^tw 

-To 

[0 0 15] :*:|^^<0Si3t^&^ii^brS'g^«rtT9^ 
cor y /Wift^J:^7"/W^t;5;?« ^ y /wgfe^xjxv^/u ; #11^ 

[0 0 16] -^^c^ JliHoSi3g:J^^tc*5v^T*^u^-m'a^ 

(-O-ifV^r 0. Imol/L ?g^(C:fett510^r^^^it^m 

h (IW43.4t:) ^<o-/^•-:^^=a^e/*— 7j?^- h^fk'g' 

t-^^v'/W'?— :^^v-tf/-<U— h (1^53.2^) . t- 
:/f-/l<^<--:^^iy:^:t'ff3 (1^46. 5t:) . t-^ 

dei^/W^— :*::^F-S/;^:^-7*:*/ai— h (1^49. rC) ^<D^< 
-':^^>^:JL:Xy'/Uit^i^, 2,2-r>'tf::^-2,4- v^^ ^/W 

* b < I* . tti^^^fi^*: lOOmfilfe^ fz ^ 0. 03—0. 123: 

&ux$> 9 . Mic^f ^ b< m. 05-0. 08fifl:ia5-c^5io 
h^lc^?|^b^c^^<7)^U^«fet^:d5^l:i-SJI^ 

[0 0 17] ±ie<oSiit;^ife(ci3V>Tttji^tLS7K14« 
f*:</)fl:fl. ttii^**«s: lOOXft^^fctl. ilS. 100 
—200 m&nxh^. tt!-^ b< 110—160 figlfB-C 

[0 0 18] MiC. ±fBOSliit;^ISfe{C*3V>-Ctt3i^tb'5 
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I4^{k?fy. TKyj^-^v^^^u-^^y/nir^v^y 7^7 1^— 

h y A^cDr^;^->-'l^afb^J^^^^^-r6 :i i: % 

^ftr). mm. o. o3'-2. o mMw^h <? > u < j^o. 

04—0. l5fifl:lfi5-e$?6o 
[0 0 191 *^C. i£i>MlC|SCT. ^<?3flfa<7)^AD^PJ^ L 

[0 0 2 0] z,<Dm^\z.n\^x<om^^w. m^yf^^ 

m-^(Di^m^v^. mt\^=^^^^m^. ^{cj:ornft!i 

[0 0 2 1] t 

fi-g«i: UT. i^^^y h : 70 Mcal/H 

r) Jl0^5l^S=I^7">'1^ (^::^^^tg;^ : 50 Mcal/Hr) 

cal/Hr{C, 31^1:1 V7^Vi^(D^^tg;^$:45 Mcal/Hrtd^ 

^LTHi^^tTofco t^iafi-a-^ic. JK.-r:^:/7K ssek 

— Xoii— 7^/^137 g ^^AUr. ^S^iiJ^ <£r50imiiHg{C 

s * -ciJim bit K-^/w^ft^esskg^tfcjZ^^. 

/W^dri//w^^::^-=:?rv'v?:^7— /i^^— h (^>'-^>-tf 0.1 
mol/L »at^:*5tt S lO^l^ifS^i^MaiaS : 43. 4*0 190 g 

& : 46. 5t:) 190 g t ^4^:/^'CJEA bfCo -^^O^. iJ 

lai^^^y h{-«i7KSrjicrfi'g'^[^^57^*-c#«ab 
lo 0 2 2] M^mitmtn5^\cm\.ft^j^x. fries 
(i^^amfi : 32.5^) (oWim^m^vft. ^ y:/^ 

y/W/'?-;t=^i/K<Dtl:ji^af«OgT^t). ttsZ^^iUC 
n 1 1 g i: bfco -r y ^5=* y KO 



[0 0 2 3] 5I#JK^m^^m\ ifrlSfi'^^OP^BE;65 

6.okgf/cm2 . G\zi&r\^'ftmj^x'm^^^^w±\^. 

^m^mi>> ^ ^ 9 w b. flfe7Kft*i brm^b K':=^/H:'e'fi|c 

mm (M^mm ^^u^^-To 
10 0 2 4] mbtitcmit\::=^/i-m^t^^i^- 

^ 1 tc^-To 
[0 0 25] • btt<^a!l3£ 

m^^M mmitmrn. ts-iod :«?k^i:7 
A^^s^^fu (j»ffl^bx^fcssi. c-100 J) o.smmMRxj^ 

0. 8inm(D V— h bfco BJClc: r V— h ^mWr bT 

fi:^aT4cmX 4cniX 1.5cm (iP^) ^^M#^-Ai^n50 
t:. 65-70kgf/cm^ -e;tHI^. ^JPEE^?i^bTSy^3|S|-^f^ 

x^^f^^^^m) $rffiv>r. jis z 8730(1980) icia^co 

b|fidS/h$VNa<t^a[dM>$v\ IP*,, 
[0 0 2 6] bMttJSfeCOi: 5t;ibT3|^ie>So JIS Z 8722 

i^^^^tsi. z-1001 DP mm^^mm $^ffiv^. fiMffi 

5o fiS§g^t;^3fc<Z)«fpr^6«j#.#i:bTf^. JIS Z 8722 
(D 4. 3. UStclH^tD^^ d bfco P^nfcfijafi: 

lEY^O^Zd^e). JIS Z 8730(1980) JClSifec^^^ : b = 
7.0 (Y-0.87Z) /Y^/2 r,^ b^Dl^5S^m^i^ 

[0 0 2 7] #e>tLfcfi'^i*:^V-h{C^?^bfe 

^(7>>^>r ^^s^^r>r<z)<@is^Tl2co:^&-c»j;tb;fco 
^(D^m^m 1 {-^-To 
[0 0 2 8] ' y^ y ->jLr>rcojBtj^ 

#btVfcJ^{l:tf;:iyW®'g^«C lOOfifiSP. v'iJ^yW^i;?::^;?^ 

7 5^ ^0. 05fi[Sia5<^ia'a^#j'g'"ePKbfciS'a^ifeco25 g 

bfc^. iHlOmiD.^^ 0.2iDmCO->— htC^ifeJi^U #^bi^ 
lOOcm^ ^^(Ommm^m, (:7^^yiy^r>f). 

[0 0 2 9] )t^mi 

y >^^y /W-^-r^^v- K^^Db7^ir:6^ofcJ[^X^fi 

mmm i i^^ic bTS-a-^troysio m.^mm^m^ i ic 

^fo #^b^^fc:^{^:^^=/^S'g^«c^i^-h^;::^?^by^:# 



-4- 



[0 0 3 0] ltge^2 

[0 0 3 1] *fc. >fcitii5M2iciov>-cfi. -ry>^^y 
x\z.mmt^^ht'^x^'f. fi^§gf^<oiagj5sj^3t± 

[0 0 3 2] #e>4^fcit'fbfcr^/wm'^^^^>Srv^- v\cm^ 

[0 0 3 3] Jtii^^J3 

2|cJt««a|3tcj3v>Tri. m.'^mmiX) i:UTi^-2-3i 
^/V^:^rv'/W'?— ;^-:^rVv^:j&— Jj^^— h 190 g^m-:/ 

3, 5, 5- M; 7« ^/V'-^^1^y ^ /Wn*— K c^^^-^v 
4^^^^ 0. Imol/L {C*5tt610^r^^f^^^?a« : 59. 5t:) 

HJfi^y 1 ^.(^^ic urfi^^froybo fi-^^^^^ 1 



[0 0 3 4] H:ii^^J4 

^/w^— ::d-^ix4^;d-7';&y3i— h I90g (Ofti^O tc, 

-2- Ji^/U^de^ix/W^— ;e-^f v'v?;<7— 33^^— h 184gS. 
a^t-y^/w^— ::e-:^i>'^:3^7^:;(; y ai— h 184 g ^^^^ 

^j(2) ^b-r-ry:/^y/w^-:2j-=^v'Kcoftt3«3tc>? 

-2- ;*-^v'iP;«7— 2}?^— h46g^U5 

f\.^i^.^\%m%'o 1 g <?>tt3Z.^5i^-ci^^tc^;!jp (o 
* t) . fi'^§i*&i^j(2) t urti 1 5>r^^ 9 2 g cDtb3i^ 

i^^^-^ y h46 g (r>mm:'T^M.<om.'^^\YM\'X 

-6-^0:7 y^yz^r>((Dm^^%ws\ \ hwm<D'^mxm 

[0 0 3 5] Itti^^s 
^/w^— ::^dr>>^::^'r':^y h 190 g {::;[n];tr. Mi- 

y^^y/w^-:^de>-K40g^«^b. i^;ei^t>. ii^s 
-h\c^m\.tim^(Dy^ yi^=>^T-{<Dm^^mmmi 

[0 0 3 6] 
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